Spectroscopic spectral domain interferometry and spectroscopic optical coherence tomography combine depth information with spectrally-resolved localised absorption data. These additional data can improve diagnostics by giving access to functional information of the investigated sample. One possible application is measuring oxygenation levels at the retina for earlier detection of several eye diseases. Here measurements with different hollow glass tube phantoms are shown to measure the impact of a superficial absorbing layer on the precision of reconstructed attenuation spectra of a deeper layer. Measurements show that a superficial absorber has no impact on the reconstructed absorption spectrum of the deeper absorber. Even when diluting the concentration of the deeper absorber so far that an incorrect absorption maximum is obtained, still no influence of the superficially placed absorber is identified.
INTRODUCTION
Spectroscopic optical coherence tomography (SOCT) is based on spectroscopic spectral domain interferometry (Sp-SDI) [1] [2] [3] . By manipulating different parts of the recorded spectrum, access is gained to spectral changes over depth that can be subsequently used for investigation of absorption properties of the sample. Recent publications [4, 5] have shown that SOCT can be employed for measuring oxygen tension at the retina by detecting the different concentrations of deoxygenated and oxygenated haemoglobin in the retinal blood vessels. SDI uses broadband light and measures the interference pattern as a function of wavelength. A Fourier transform is employed to reconstruct the depth information [3] . For Sp-SDI, the channelled spectrum is divided into narrow spectral windows and a Fourier transform is applied to each of such windows. As the spectral window for each OCT channel is centred at a different wavelength, a link between the information acquired and the wavelength can be established. By comparing the depth information of each spectral window with that of other spectral windows, a relative attenuation spectrum can be reconstructed.
SETUP
The set-up used consists of a supercontinuum source from NKT Photonics A/S (SuperK EXU6 OCT) with a spectral filter (NKT Photonics, SuperK SPLIT VIS/IR). The output of the supercontinuum source is coupled into a wideband fibre coupler from Gould Fiber Optics (45-W 62 56-50-2 22 6 1) with a central wavelength of 560 nm and a bandwidth of ±100 nm, which splits the light evenly into the two interferometer arms. The reference arm consists of a fibre launching with an achromatic lens from Thorlabs Inc. (AC127-019-A-ML), hardware dispersion compensation (Thorlabs, N-BK7), a focusing lens (Thorlabs, AC127-025-A-ML) and a mirror. The sample arm consists of the same fibre launching and focusing lens. The back scattered light from the two interferometer arms is combined again by the fibre coupler and is connected to a commercially available CobraVIS spectrometer from Wasatch Photonics, covering a bandwidth between 430 to 730 nm. The combination of the supercontinuum source used and the spectrometer enables detection of light in the range of 465 to 730 nm. For Malachite green concentrations of 1:5, 1:10 and 1:20 (Figure 3 a, b , c, respectively) the comparison between experiments and literature values agrees well. Reconstruction of the attenuation spectra measurements of the lowest Malachite green concentration (1:50) fails for both, single tube and two-tube phantom measurements, and the reconstructed attenuation spectra differs significantly from the literature values. With decreased concentration of the absorber, the agreement between the literature values and the reconstructed attenuation worsens. By decreasing the concentration, differences in peak amplitudes are smaller and the Signal-to-noise ratio (SNR) has a greater impact at wavelengths with lower illumination energy. Chen et al. have reported similar results and relate this increased bias to reduced illumination energy and thus low SNR [8] . The effect of the superficial placed absorber on the reconstructed attenuation spectrum is expected in a second absorption peak at 542 nm (maximum absorption peak of Rhodamine B, indicated by grey arrows in Figure 3 ). If there was any effect of the superficial layer, then this peak should have appeared in the two-tube phantom. Obviously, no such peak should be seen in the single tube measurements.
No such peak appears in any of the measured attenuation spectra, when compared to the single tube sample. Even when the concentration of the deeper layer is that low, that the spectroscopic analysis fails to reconstruct the correct attenuation spectrum, still no influence of the superficially placed absorber could be identified.
CONCLUSION
The measurements show that Sp-SDI can be used to infer absorption profiles of absorbers placed deep to superficial absorbers. The accuracy in inferring the spectral profile of a deeper absorber of variable concentration placed beneath a different superficial absorber was evaluated and no impact of the superficial absorber is measured. Even when reducing the concentration so that the spectroscopic analysis fails to correctly reconstruct the absorption spectrum of the deeper absorber, no peak at the superficial absorber maximum absorption wavelength is identified.
